ABSTRACT
RESUMO

Este estudo teve por objetivo avaliar os efeitos da administração por via oral de Alopurinol em potros nascidos de éguas com placentite. Vinte potros foram divididos em dois grupos: potros saudáveis (n=10)
,
INTRODUCTION
The mortality of foals born from mares with placental alterations represents the most common cause of foal loss in equine breeding (BUCCA, 2006) . These foals can range from extremely early with small size and organ function incompatible with life to a full-size foal nearer to full-term gestation with minimal effects (BAIN, 2004) .
Foals born from mares with placental abnormalities are at-risk foals (McAULIFFE, 2008 (BUCCA, 2006) . Asphyxia is the result of impaired oxygen delivery to cells and usually results from a combination of hypoxemia and ischemia (VAALA, 1999) . Pure hypoxemia implies a decrease in oxygen concentration in blood with preservation of blood flow, which allows organs to respond by increasing their efficiency of extracting oxygen from the circulation. Experimental studies suggested that the most deleterious effects to the nervous system after acute hypoxic-ischemic insult occur during the reperfusion phase, during which cytotoxic free radicals are formed (VAALA, 1999) . Accumulation of hypoxanthine metabolites in the brain during the hypoxic period induces the additional production of superoxides and hydroxyl radicals (oxidative stress) (INDER & VOLPE, 2000) . Experimental and clinical studies in human neonatology have proposed several drugs as alternative therapies to help block the progression of damage and/or improve the repair of injured tissue (GONZALES & FERRIERO, 2009) . Based on studies in human neonatology, a component therapy approach was developed to treat at-risk foals that include antioxidants as Allopurinol and neuroprotective medications. The aim of this study was to evaluate hematological and serum biochemical parameters in neonatal foals born from mares with placentitis, following the administration of a single dose of Allopurinol PO.
MATERIALS AND METHODS
The study was performed on a Thoroughbred farm. All mares were maintained in a semi-extensive system and were observed daily, during feeding, for clinical signs of placentitis as: vaginal discharge and premature udder development. Monthly, transrectal ultrasound examination was performed for fetal and placental assessment. For mares with clinical signs and/or thickening and placental separation (RENAUDIN et al., 1997) it was given Trimethoprim Sulfamethoxazole (Trissulfin, Ouro Fino Agronegócio, SP, BR) 25mg kg -1 , every 12 hours intravenously for 10 days, flunixin meglumine (Desflan, Ouro Fino Agronegócio, SP, BR) 1.1mg kg -1 every 12 hours intravenously for 7 days, and altrenogest (Regumate, Merck Animal Health Corporate Headquarters, New Jersey, USA) 0.088mg kg -1 every 24 hours orally until delivery. The foaling was monitored. Immediately after parturition, colostrum samples were collected for quality assessment with a handheld refractometer (Brix 0-50% sugar refractometer) and fetal membranes were weighed and grossly evaluated. Samples were obtained from the pregnant horn, non-pregnant horn, uterine bifurcation, uterine body, three parts of umbilical cord, and cervical star area. Any other area that was gross abnormal was also sampled. Placentitis was confirmed when the histologic evaluation of the placenta showed more than one area of inflammatory infiltrates (HONG, 1993) .
A total of twenty mares/foals were selected for the current study, and assigned in two groups: Healthy group (n=10) and Placentitis group (n=10). At birth, foals were submitted to clinical evaluation with assessment of neuromuscular reflexes and behavioral signs, as described by CURCIO & NOGUEIRA (2012) . Venous blood was collected by puncturing the jugular vessel at birth (0h) and at 6, 12 and 24 hours of life. Samples were collected in tubes containing EDTA for evaluation of red blood cells (RBC), hemoglobin count (HB), platelet count (PT), packed cell volume (PCV), white blood cell (WBC) and granulocytes, lymphocytes and monocytes measures in an automatic analyzer (Mindray. Model bc2800vet, Nhansan, China). Blood samples that were collected in tubes without anticoagulant were centrifuged (1000rpm, 15min), and serum aliquots were separated, placed in microtubes and frozen at -80°C for later analysis. Serum levels were evaluated for glucose, lactate, chlorides, magnesium, creatinine, phosphorus and calcium using spectrophotometric diagnostic kits (Labtest Diagnóstica S.A, Minas Gerais, Brasil). Samples were evaluated in a semi-automatic biochemical system (Model CELM SB190, Celm Cia Equipadora de Laboratórios Moderno, SP, BR).
Foals were assigned into two groups: 1) Healthy foals (n=10), foals were born from eutocic delivery of mares without gestational or placental changes at histologic evaluation, 2) Placentitis foals (n=10), foals born from eutocic delivery of mares with confirmed placentitis at histologic evaluation. At sixth hour of life, five foals from each group were randomly assigned to receive Allopurinol (Allopurinol 300mg, Medley Indústria Farmacêutica LTDA, SP, BR.) in a single dose (40mg kg -1 orally). (Figure 1 ). Placentitis group that received treatment showed higher serum levels of calcium within 12 hours (P<0.05). There was a progressive reduction in the amount of calcium in groups up to 24 hours. In all groups, there was a reduction in the amount of chloride from 12 hours. It was observed higher concentrations in serum creatinine in Treated Placentitis foals at times 0 and 6 hours, with reduction to normal values at 12 and 24 hours. All foals showed a progressive reduction in creatinine values during 24 hours, and no difference between the groups was observed at different time-points (P>0.05). Treated Placentitis foals maintained stable values of phosphorus at 6 and 12 hours, while Untreated Placentitis foals showed a reduction at 12 hours (P<0.05) (Figure 2 ). Ciência Rural, v.46, n.6, jun, 2016.
All foals in the study showed an increase in serum glucose concentration from 6 hours, with stabilization at 12 and 24 hours (P<0.05). The treated Placentitis group showed higher glucose levels compared to untreated foals of that group. Healthy foals showed a significant reduction in lactate levels at 12 and 24 hours, regardless of treatment (P<0.05). Placentitis foals did not show a reduction in the values during time, regardless of treatment (P>0.05). No difference between groups at various time-points was observed for evaluations of glucose, lactate and serum creatinine (P>0.05) (Figure 3 ).
DISCUSSION
The leukopenia with neutropenia observed in the Placentitis foals group at birth moment proves that animals had some degree of impairment even without the manifestation of clinical alterations at birth. In Healthy foals, WBC count increases significantly after birth, primarily associated with an increase in circulating neutrophils (CURCIO & NOGUEIRA, 2012) . In this study, foals evaluation of birth time to observation of postural and behavioral reflexes showed values similar to those described in the literature (CURCIO & NOGUEIRA, 2012) , with the exception of time to show a sucking reflex, which was higher in the present study. The time intervals from birth to manifestation of specific reflexes in foals are used as parameters for evaluating the newborn health and may vary according to the degree of monitoring and manipulation in foaling (CURCIO & NOGUEIRA, 2012). There was not observed hypersensitivity, skin or hematological reactions related to the use of Allopurinol in foals as described in neonates humans (BENDERS et al., 2006) . Elevations in serum creatinine may also be a transient finding in asphyxiated foals or foals delivered from mares with placentitis (SCHOTT, 2011); however, this usually reflects placental pathology rather than renal disease in the foal (AUSTIN, 2013) . Progressive reduction in serum lactate values at birth was observed up to 24 hours, but differences between groups at different timepoints were not identified. Placentitis group showed a smaller reduction in values than Healthy foals, regardless of the treatment administered. The slight reduction in lactate levels in the Placentitis foals may be related to hypoxia and low blood perfusion (CORLEY et al., 2005) . The lactate concentration is usually increased at birth but reduces to mean values of 18.92mg dl -1 (9.0 to 33.33mg dl -1 ) within 24-72 hours of life (AUSTIN, 2013) .
Progressive increase in glucose values after birth reported in this study is considered normal for foals. At birth, the serum glucose can be 50% lower than the maternal serum glucose, but after the first feeding; significant increases in glucose levels occur during the first 48 hours and remain higher than in adult animals for 2-3 months (WILKINS, 2011) . In the untreated group, lower amounts of glucose can be explained by the fact that in foals suffering from hypoxia, a depletion of glucose occurs and can cause hypoglycemia in the early hours of life (KOTERBA, 1990) . Placentitis group foals that received treatment showed maintenance of normal values of glucose, which may be related to the action of allopurinol in reducing cellular damage.
In all groups, there was a significant reduction in calcium, with a stabilization time of 24 hours, as described in literature (WILKINS, 2011) . In foals that received treatment, calcium values were (KOTERBA, 1990) . Electrolyte levels in foals are kept within a relatively narrow range during the first six months of life, and abnormal values at birth reflect an altered and/or abnormal uterine environment or placental function (WILKINS, 2013; AUSTIN, 2013) . Additional studies on the use and effectiveness of treatment with allopurinol have measured specific enzymes and markers of brain damage and oxidative stress generated during a hypoxic-ischemic process. In a study conducted in newborn piglets undergoing controlled hypoxia, the beneficial effects of allopurinol were demonstrated, after intravenous administration one hour after a hypoxic-ischemic event, by reducing cerebral edema in relation to the control group (PEETERS-SCHOLTE et al., 2003) . Other markers of brain damage and oxidative stress have been extensively studied in human neonates by the assessment of pro-oxidant, total antioxidant capacity and lipid peroxidation by measuring the plasma levels of the iron binding proteins, uric acid and malondialdehyde ( VAN BEL et al., 1998) .
CONCLUSION
We concluded that the use of a single dose of allopurinol PO in neonatal foals born from mares with placentitis did not cause adverse effects in hematology and serum biochemistry and can help to stabilize the levels of calcium and glucose after treatment. Thus, further studies are necessary to understand the therapeutic use of Allopurinol in neonatal foals. ). 
